Trigonometric parallaxes, proper motions and V J (RI ) KC photometry are given for 25 stars (of which one is a zeroparallax control field ) targeted by the Cerro Tololo Inter-American Observatory Parallax Investigation (CTIOPI ), a widely scoped program aimed at discovering and characterizing nearby stars. The trigonometric parallaxes and proper motions presented are the last that were obtained with the CTIO 1.5 m telescope, which targeted the fainter subset of the CTIOPI input list. First trigonometric parallaxes are given for 22 systems, of which one is within 10 pc (DENIS 0255À4700), and 10 of which are between 10 and 25 pc. At a distance of 4:97 AE 0:10 pc, and with a spectral type of L7.5 V, DENIS 0255À4700 is now the closest known L dwarf. In addition, with M V ¼ 24:44, it is the faintest dwarf with a measured absolute visual magnitude. We present preliminary trigonometric parallaxes for five additional systems worthy of follow-up, and VRIJHK S photometry and photometric distance estimates for four of them. We also give photometry and distance estimates for 21 other promising targets in our input list for which definitive trigonometric parallaxes were not possible; 13 are likely to be closer than 25 pc. We also present color-magnitude and color-color diagrams, which, in combination with theoretical isochrones from the literature, tangential velocities, and M R and M J , have aided to identify the general nature of each of our targets. We have in this way discovered one new (spectroscopically confirmed) subdwarf and two suspected extreme subdwarfs that could be among the most extreme cases of these objects. We have also identified several very low mass stars, a few of which could be brown dwarfs. This concludes the CTIOPI 1.5 m program, from which we have derived a total of 69 trigonometric parallaxes (55 definitive, 6 preliminary, and 8 calibration).
INTRODUCTION
The nearest stars, being the brightest examples of their types, provide astronomers with much of our understanding of stellar astronomy. For most types of stars, the fundamental framework of stellar astronomy is built on direct measurements of luminosities, colors, temperatures, and masses of stars in the solar neighborhood. By investigating the luminosity function, mass function, kinematics, and multiplicity of stars in the solar vicinity, we can probe the stellar populations of the Galaxy, determine their contributions to its total mass, and estimate the age of the Galactic disk. Furthermore, a more complete census of the solar neighborhood (including precise distance determinations) is highly desirable for upcoming space-based planetary searches that will require wellconstrained target lists.
Potential applications of the nearest stars are, however, hampered by the fact that the faint members of the solar neighborhood are significantly underrepresented. Data from the Research Consortium on Nearby Stars (RECONS) 2 list of stars closer than 10 pc indicates that, assuming that the density of stellar systems within 5 pc carries out to 10 pc, $35% of the systems within this distance limit remain undiscovered. The problem is obviously worse out to 25 pc, a distance at which the incompleteness is anticipated to be $60% for the entire sky and nearly 70% for the southern sky (see, e.g., Henry et al. 2002) . Only large trigonometric parallax programs can help remedy this problem, so RECONS started the Cerro Tololo Inter-American Observatory Parallax Investigation (CTIOPI ) in 1999, a trigonometric parallax program aimed at discovering some 150 new southern star systems within 25 pc, thereby increasing the population of stars known within that distance by $20%. This survey is being carried out at the Cerro Tololo Inter-American Observatory (CTIO), Chile, initially under support of the NOAO Surveys Program, supplemented with Chilean time, and currently under SMARTS (Small and Moderate Aperture Research Telescope System). 
SAMPLE
To make our survey efficient at discovering truly close stars our input target list was refined as much as possible, selecting candidate nearby stars on the basis of ''closeness'' indicators such as large proper motions (see, e.g., Wroblewski & Costa 2001; Scholz et al. 2002) and/or a photometric or spectroscopic estimate of their distances (see, e.g., Henry et al. 2002; Lodieu et al. 2005) .
Our targets were then discriminated essentially on the basis of their apparent brightness, and two working lists were produced: a bright sample (V $ 10À15), observed with the CTIO 0.9 m telescope, and a fainter (V $ 15À20) sample that was observed with the CTIO 1.5 m telescope. The first results from the latter effort (hereafter the 1.5 m CTIOPI) were published in Costa et al. (2005, hereafter C05 ). Here we present the last trigonometric parallaxes and proper motions resulting from observations carried out during the 1.5 m CTIOPI. For some promising 1.5 m CTIOPI targets for which it was not possible to secure appropriate trigonometric parallax data we present VRIJHK S -based photometric parallaxes. Table 1 gives the J2000.0 coordinates of all the above-mentioned targets together with information to aid in their identification, such as another common name, and spectral types. The coordinates were extracted from Two Micron All Sky Survey (2MASS) scans obtained at an epoch similar to that of our parallax observations. The coordinates have been transformed to epoch 2000.0 using the proper motions obtained in the present investigation (see Table 2 ) or those from SIMBAD or the literature (when available). The spectral types presented in Table 1 are unpublished classifications obtained by G. Lo Curto et al. (2006, in preparation, hereafter L06) , as a result of spectroscopic follow-up observations being carried out with the ESO 3.5 m New Technology Telescope (see below).
Follow-up photometric and spectroscopic observations, necessary to determine accurate optical luminosities and fully characterize the nearby stars discovered, were started more or less simultaneously, using facilities at CTIO, La Silla (ESO), and Las Campanas Observatory (LCO). Here we also present the pertinent photometric data, but the spectroscopy will be published elsewhere (L06) once those observations are completed.
Finding charts for our targets are given on the RECONS Web site. They were made from images taken in the present survey, thereby showing the position of the program stars at a fairly recent epoch. The finders are 8A2 on a side; north is at the top, and east is to the left. They have not been trimmed or centered on the program objects, and therefore show exactly how the parallax frames were taken and how the reference system was defined (see x 3). The red circles indicate the parallax investigation targets, and the green circles indicate the reference stars used in the final reduction.
THE ASTROMETRY
Full details of the astrometric procedure can be found in C05 and references therein. In the following subsections we therefore present only a brief description of the observational and reduction procedure.
Observations
The astrometric observations were all carried out with the same Tektronix 2048 ; 2048 detector (24 m pixels) attached to the Cassegrain focus of the CTIO 1.5 m telescope in its f/13.5 configuration. This combination gives a scale of 0B2408 pixel À1 (see Jao et al. 2003 ) and a field of $8A19 ; 8A19. Gain and read noise were 2.2 e À ADU À1 and 3.8 e À , respectively. Analog-todigital converter saturation occurred at 65,535 ADUs, prior to entering the CCD nonlinear region and before the full well was reached. Only one amplifier was used for readout. All CCD frames were first calibrated using standard IRAF (ver. 2.11.3, NOAO, University of Arizona) 4 tasks. For this purpose, zero exposures and dome flats were taken every night.
In general, the parallax targets were placed more or less near the center of the detector, always aiming to achieve a spatially balanced distribution of reference stars of similar brightness around the target. For this purpose the field around each parallax target was explored in the V, R, and I bandpasses to determine in which filter the brightness of the field stars was comparable to the brightness of the target. Once the best bandpass and positioning for a given field was decided, all subsequent observations were made with the same filter, and the target was placed within a few pixels of the chosen position.
To minimize the effects of differential color refraction ( DCR) a great deal of effort was made to take all parallax frames as close as possible to the meridian. Exposure times were kept between a minimum of 30 s (to average out transient atmospheric effects) and a maximum of 1200 s.
Based on previous experience and given the fine scale of the CTIO 1.5 m setup, we anticipated that approximately 30 good frames taken over 2 yr would be adequate to decouple parallax and proper motion, and yield final parallaxes with a precision between 3 and 5 mas. As shown by the results presented in C05 and those presented here, this was indeed confirmed. Furthermore, under certain conditions it was possible to reach our goal within a shorter time period and with fewer frames, with only a moderate increase in the parallax error. The mean error of the final parallaxes presented here (see Table 2 ) turned out to be 3.42 mas. This higher mean error (compared to the 2.48 mas mean error attained in C05) is consistent with the fainter average brightness of the targets presented in this work (see Table 4 ) and, in some cases, by a weaker time coverage and/or number of frames.
To check for consistency and detect possible systematic effects, eight parallax calibration stars were observed throughout our program. Results for seven of them were reported in C05, in which we showed that, within the limited number of comparison stars, our results agree well with other parallax determinations. Here we present the observations of the distant (d $ 400 pc) calibration cluster IC 4756 ( Herzog et al. 1975) , which was targeted to check for possible systematic errors producing spurious parallaxes. As shown by the result given in Table 2 (IC 4756-H165) , the parallax for this target is indeed consistent with zero parallax within the observational errors.
Reductions
After sorting all our observations by target, we determined the (X, Y ) centroids, the peak flux above background, the ellipticity, and the FWHM of the targets and reference stars in all images using SExtractor ( Bertin & Arnouts 1996) . The resulting output by SExtractor was then used by a customized program that calculates the parallax factors and takes into account DCR effects to select the frames to be kept for the first iteration in the parallax calculation.
To calculate the parallax factors, precise Earth-to-solar system barycenter distances were obtained from the Jet Propulsion Laboratory (DE405) ephemeris. Recent epoch coordinates were obtained from 2MASS. An empirical model derived by Jao et al. ( Herzog et al. 1975) . Star 165 in that work. f Nearby star in the field of IC 4756. Originally our reference star 6.
(2005), which requires VRI photometry of the targets and parallax reference stars, was used to address DCR corrections. A special version of this model was used in a few cases for which V-band photometry could not be obtained for target stars (on account of their extreme faintness in this bandpass). The least-squares astrometric solution of the multi-epoch frames taken for each target star leads to the determination of its parallax and proper motion. This was achieved using a modified version of the University of Texas program GaussFit (Jefferys et al. 1987) . The procedure requires the selection of one of the frames as the trail plate, which defines a fundamental reference system with respect to which all other frames are registered. The true orientation of the trail plate with respect to the International Celestial Reference Frame ( ICRF; Arias et al. 1995) was determined by comparison with the Guide Star Catalog, version 2.2.
The photometric parallax method, which requires VRI photometry (see x 4) for the reference stars, was used to convert the relative parallax to absolute parallax via relationships between absolute magnitude and color to estimate the distance of the reference stars in each target field. The specific relationships between absolute magnitude and color we used were those established between M V and the colors (VÀR), (VÀI ), and (RÀI ) by Henry et al. (2004, hereafter H04) , which implicitly assume that all reference stars are dwarfs.
Results
Our astrometry results, together with other relevant data, are given in Tables 2 and 3 . In Table 2 we present parallax results that can be considered final, based on the quality of the data available. In Table 3 (''special cases'') we present preliminary parallaxes of problematic objects and objects with lower quality observations, which deserve further attention. Both tables have the same format; column (1) gives the names of the targets; column (2), the derived relative parallax and its error; column (3), the correction from relative to absolute parallax and its error; column (4), the absolute parallax and its error; column (5), the proper motion and its error; and column (6), the proper-motion position angle (P.A.) and its error. Columns (7)- (9) give the numbers of parallax frames that were secured for each target, the time spans during which the targets were observed, and the numbers of independent observing runs in which they were visited, respectively. Finally, column (10) gives the number of reference stars used in the final reduction process, and column (11) the filter used for parallax observations, V J , R KC , or I KC .
A look at Table 2 readily shows that, of the 23 systems with first trigonometric parallaxes reported here, one ( DENIS 0255À 4700) is within 10 pc, the horizon of the Research Consortium on Nearby Stars, and 10 are between 10 and 25 pc, the classical distance limit of the Catalog of Nearby Stars and the Nearby Stars ( NStars) Project.
At a distance of 4:97 AE 0:10 pc, and with a spectral type of L7.5 V (L06; see Table 1 ), DENIS 0255À4700 is now the closest known L dwarf. The nearest L dwarf known previously was 2MASS 1507À1627 at a distance of 7.33 pc (Dahn et al. 2002, hereafter D02 ; also reported here). In addition, with M V ¼ 24:44, it is the faintest dwarf with a measured absolute visual magnitude. DENIS 0255À4700 is a promising object for upcoming extrasolar planetary searches from space.
To the best of our knowledge, only one of the objects presented in Table 2 , 2MASS 1507À1627, has been the subject of an independent trigonometric parallax investigation. D02 obtained an absolute parallax value of 136:4 AE 0:6 mas for this star, a value which is in fair agreement with ours (144:08 AE 2:05 mas). Their proper-motion and position-angle data (0B9031 AE 0B0005 yr
À1
and 190N3 AE 0N1, respectively) agree well with ours (0B9021 AE 0B0017 yr
, 189N4 AE 0N18). It should be noted that their results are based on a significantly larger number of observations.
Notes on Individual Objects
''Inhomogeneous reference frame'' refers to a situation in which many of the reference stars are located on one side of the target star field (finders can be found in the RECONS Web site). We consider this situation potentially detrimental to the quality of the astrometry. Details for stars worthy of notice are given here in order of right ascension.
APMPM J0207À3722.-Preliminary parallax is reported because this system has an unexplained huge error (10.9 mas) in the parallax. It has a good time base and sampling of the parallax orbit in spite of the moderate number of frames available. It could lie within the NStars horizon (d $ 25 pc).
LHS 189/190.-This multiple system consists of two known components of similar brightness (ÁR $ 0:5 mag) separated by $3 00 . At the scale of our setup (0B24 pixel
À1
) this combination of brightness and separation caused an unsolvable reduction challenge, which is reflected by the fact that we have obtained different parallax values for each component-a highly unlikely possibility. Of the two results given in Table 3 , probably that of the brighter component (LHS 189) is closer to the true value for the system. We have included this object in Table 3 to draw attention to the fact that this system is relatively nearby and deserves observation with a higher resolution.
LHS 1749 AB.-This star was discovered to be a nearby multiple by the CTIO 0.9 m CTIOPI program (Jao et al. 2003) . It is currently being observed by the CTIOPI under the SMARTS program to determine if the atypically large error (AE5.08 mas; this in spite of the high-quality data available) of the 1.5 m CTIOPI result and some trends seen in the 1.5 m residual plots are being caused by the known faint (ÁV $ 3 mag) secondary component at $2B9, or by an unknown third companion. Although the reference frame is fairly inhomogeneous, we believe this is not the cause of the effect seen.
LHS 1749-Ref4.-This star, originally our parallax investigation reference star 4 in the frames of LHS 1749 AB, was discovered by chance to be nearby (d $ 50 pc). This star is located in one corner of our frames; therefore, the parallax reference frame used must be considered very inhomogeneous and could be affecting our distance determination. See discussion below for IC 4756-H165 and IC 4756-Ref6.
LP 796-012.-This has an unexplained, atypically large error of 5.51 mas in the parallax. Sampling of the parallax orbit was good in spite of the moderate number of frames available.
DENIS 1441À0945.-Preliminary parallax is reported because of the small number of frames available for this system. In absence of appropriate V-band photometry of the parallax reference stars in this field, a single relation of M R versus R À I was used to determine the reference star distances. Single stars in the RECONS sample with parallaxes having errors less than 5 mas were used to generate the relation, after removing white dwarfs (WDs), subdwarfs (SDs), and evolved stars (i.e., subgiants). It seems to be nearby (d $ 27 pc).
LHS 3370.-Preliminary parallax reported because of the small number of frames available and the short time base of our observations. It seems to lie within the NStars horizon (d $ 25 pc).
IC 4756.-This is an open cluster at a distance of $400 pc that has been studied by Herzog et al. (1975) . Only two stars with photometry and proper motions in that paper coincide with stars selected as parallax reference stars in our study. Of the two, Herzog 165 ( IC 4756-H165) was chosen as the parallax target because it had the highest probability of cluster membership. This star is located in one corner of our frames; therefore, the parallax reference frame used must be considered as very inhomogeneous. We do not see, however, any evidence of systematic effects in our result because of this situation. The second highest probability cluster member (Herzog 181) , which is better located with respect to the reference stars, was also tested as a parallax target, giving an almost identical result.
IC 4756-Ref6.-This star, originally our parallax investigation reference star 6 in the frames of IC 4756, was discovered by chance to be nearby (d $ 51 pc). Although less extreme a case than that of IC 4756-H165, the reference frame used must also be considered as very inhomogeneous and could be affecting our distance determination. Based on the evidence presented for IC 4756-H165, we believe, however, that this is not the case. Please note the extreme value of the correction from relative to absolute parallax (3:58 AE 0:61), indicating that quite a few of our parallax reference stars may not be very distant, or that they are not mainsequence dwarfs (see x 3.2).
LHS 504.-Preliminary parallax is reported because, in spite of the fairly large number of frames available and the good time base of our observations, the sampling of the parallax ellipse was poor.
APMPM J2331À4737.-Inhomogeneous reference frame. APMPM J2331À2750.-Inhomogeneous reference frame. APMPM J2359À6246.-Inhomogeneous reference frame. 4. THE PHOTOMETRY
Observations and Reductions
Full details of the photometric procedure can be found in C05.
As explained in the astrometry section, our pipeline requires knowledge of the VRI colors of the targets and the parallax reference stars to address DCR and the correction from relative to absolute parallax.
The photometry was carried out with the Danish 1.54 m telescope at La Silla ( ESO), the 1.5 and 0.9 m telescopes at CTIO, and the 1.0 m telescope at LCO. An EEV/MAT 2048 ; 4096 CCD with Bessell VR and Gunn i filters was used at ESO, a Tektronix 2048 ; 2046 CCD with Tek filters was used at both the CTIO 0.9 and 1.5 m, and a SITe 2048 ; 3150 CCD with Harris filters was used at LCO. Care was taken to choose from whatever sets of filters were available at each site those known to reproduce the standard VRI Johnson-Kron-Cousins system best.
The CCD frames were first calibrated using standard IRAF tasks. For this purpose, zero-exposure frames and twilight sky flats were taken every night. Aperture photometry was then performed on each object of interest using the IRAF APPHOT package. The optimum aperture size for each night was determined by means of the IRAF mkapfile task. The best aperture radius turned out to be 4-5 times the average FWHM of the frames. A few targets turned out to have stars close enough to be included in the ideal aperture chosen to do the photometry, thereby contaminating the instrumental magnitudes. These cases were treated as explained in C05.
Typically six UBVRI standard star areas from the catalogs of Landolt (1992) and Graham (1982) were observed multiple times each night to determine the transformation of our instrumental magnitudes to the standard VRI system and to determine atmospheric extinction. To put our observations into the standard system, we used the transformation equations given in C05. The equations were applied to the Landolt/Graham standard star magnitudes, and solved using the IRAF fitparams task. Finally, these transformation equations, with their corresponding calculated coefficients, were applied to our program stars by means of the IRAF invertfit task, which produces a set of calibrated magnitudes and colors.
Results
The results of our VRI photometry for the target stars are presented in Table 4 . Column (1) gives the name of the targets; columns (2)- (4) give their average VRI magnitudes (we give magnitudes instead of colors mainly for comparison purposes; they were obtained directly from the IRAF output); and columns (5)- (7) give the corresponding standard deviation for all cases with at least three independent measurements. These errors have to be interpreted with caution; it must be kept in mind that they have been derived from a small number of independent observations, and, furthermore, that some of our targets could be variable. In the case of objects with one observation (in one or more filters), the errors were obtained adding in quadrature the IRAF-computed errors for the object, with average values of all other known sources of uncertainty (including the error arising from the fit to the standard stars, and the probable measurement error estimated from our overall photometry). The IRAF-computed errors were not used directly, because, as pointed out by Bucciarelli et al. (2001) , the final photometric error computed by invertfit does not rigorously treat error propagation, therefore producing a lower limit of the photometric errors. Finally, column (8) gives the number of times the star was observed. We do not present the VRI photometry of the parallax reference stars here, but it is available on request.
As can be deduced from Table 4 , obtaining reliable V-and R-band photometry of our reddest, and therefore faintest in V and R, targets with 1.5 m class telescopes was a challenge. This was possible only in particularly stable atmospheric conditions and with subarcsecond seeing. As a consequence, we were not able to secure V-band photometry for a few of them. In the case of DENIS 0255À4700 and 2MASS 1507À1627, being the closest and potentially the most interesting objects of our sample, the photometry was made with the ESO 3.6 m telescope (courtesy of G. Lo Curto). DENIS 0255À4700 was successfully observed with different telescopes in the I band, in which it seems to show variability at a level of 0.15 mag.
In Table 5 we give the IJHK S infrared data available for our targets, extracted from the 2MASS and the Deep Near Infrared Survey of the Southern Sky ( DENIS), together with the corresponding 2MASS and DENIS identifications. Part of these imported data were used for comparison purposes and to construct color-magnitude and color-color diagrams (see x 6); the rest are included for completeness. Figure 1 shows the good agreement existing between our Kron-Cousins I-band photometry (I our ) and Gunn i DENIS (I DEN ) observations. For this comparison we have combined the data given here with that published in C05 (it should be noted, furthermore, that at the time of writing C05 only 12 of our targets had published DENIS photometry; the number of objects in common has increased considerably with DENIS's third release). For the 55 objects in common we obtain I DEN À I our h i¼ 0:021 AE 0:126 mag. As can be seen from Figure 1 , there is no obvious dependence with I, but a small trend with (R À I ) is suggested.
PHOTOMETRIC DISTANCES
Using our VRI photometry and JHK S photometry from 2MASS, we have determined photometric distance estimates for those 1.5 m CTIOPI targets for which it was not possible to carry out trigonometric parallax observations, as well as for those objects presented in Table 3 (when applicable) .
To compute the photometric distances, we used a subset of the multiple relationships between absolute magnitude and color developed by H04, using the RECONS sample of photometrically single main-sequence stars closer than 10 pc, supplemented with a subset of late-type M dwarfs closer than 25 pc (see Table 2 in H04). Specifically, and following the recommendations given in H04, we adopted the 12 M K S versus color relationships developed for red dwarfs (RDs) with M K S $ 4À11, corresponding to spectral types K0.0 V to M9.5 V.
In Table 6 we present the corresponding average photometric distances and their standard deviations together with the number (N rel ; see below) of relationships used for each star. The errors given represent the ''internal'' error for each star and do not include the error emanating from dispersion of the fits to the M K S versus color data to establish the numerical relationships used. The comparison between photometric and trigonometric distances for 140 stars presented in H04 indicates that this ''external'' error amounts to $15% in the case of RDs, and to $13% in the case of WDs. In general, there is a good agreement between the distances derived for a given object from different H04 relationships; in all cases the differences are within 3 of the estimated distance dispersion.
It should be noted that, based on the applicability range of these relationships (see Table 3 in H04), the availability of V-band observations, and other considerations related to the quality of the photometry, not all of them could be applied to all our objects. Furthermore, there are two cases of stars with bluish colors that are clear outliers: LHS 339, a known WD, and GJ 2014, a suspected SD. In the case of LHS 339, a photometric estimate of its distance was obtained using the empirical relation given in Salim et al. (2004) , derived from the Bergeron et al. (2001) photometry for WDs with trigonometric parallaxes.
The reddest objects in our sample also fall within the applicability range of the single relation for dwarfs with spectral types M6.5 through L8 given in D02; for them we present photometric distance estimates from the both the H04 relationships and the D02 relation (in general, only a few of the H04 relationships apply to extremely red stars; see Table 6 ). With the exception of DENIS 1058À1548 and DENIS 1228À1547, there is good agreement between both results. Direct comparison of the photometric distances presented in Table 6 for these two stars, with the trigonometric distances given for them in D02 (17.3 pc for DENIS 1058À1548 and 20.2 pc for DENIS 1228À1547), shows that in both cases the D02 relation reproduces best the true (trigonometric) distance. In general, this could be explained by the fact that the only relationship from H04 applicable to these two objects [M K S vs. (RÀI )] has a narrower color base than the D02 relation [which uses (IÀJ )], and therefore is more sensitive to photometric uncertainties. ( We would like to note that the H04 relationships are meant to be used as an ensemble to reduce the effect of photometric errors, something that was not possible for these two stars.) In the case of DENIS 1058À1548 comparison is straightforward, but in the case of DENIS 1228À1547 interpretation of the photometric distances is complicated by the fact that this object is a close binary system with nearly equal brightness components (Martin et al. 1999) and by the high uncertainty of our R magnitude (see Table 4 ). If duplicity is taken into account (the data presented in Table 6 ignore its effect), and it is assumed that the components are identical, the photometric distance obtained using the D02 relation and the photometry given in D02 (whose declared errors are smaller than ours for this particular object) turns out to be19.6 pc, in very good agreement with the trigonometric distance. As indicated in Table 1 , we have evidence that DENIS 1058À 1548 could be a SD (L06). If this were the case, the photometric distances given in Table 6 (derived assuming that it is a mainsequence dwarf ) would be overestimations of the true distance. Interestingly, the photometric distances presented are in fact larger than the trigonometric distance given by D02. We expect to obtain an infrared spectrum in the near future to settle this matter.
COLOR-MAGNITUDE AND COLOR-COLOR DIAGRAMS
In this section we present selected color-magnitude diagrams (CMDs) and color-color diagrams (CoCoDs), which, in combination with theoretical isochrones from the literature and other derived properties of the observed sample, have aided in identifying the general nature of our targets.
In Figure 2 we present two CMDs: an M R versus R À I CMD constructed with RI data from the present survey and an M J versus I À J CMD constructed combining our I-band data with J-band data from 2MASS. Other magnitude-color combinations tested did not show significant differences. The absolute magnitudes M R and M J , and their associated errors M R and M J , were computed as indicated in C05. The color error bars represent the square root of the corresponding magnitude errors added in quadrature.
For interpretation purposes, we have superposed various theoretical isochrones on our CMDs. We present two sets of solar metallicity (Z ¼ 0:019, ½Fe/H ¼ 0) isochrones from models by Chabrier et al. (2000) , one for very low mass stars (VLMs) and another for brown dwarfs (BDs). The thin solid line is for 0.1 Gyr objects (VLM+BD in Fig. 2) , and the dotted line is for 5.0 Gyr objects (VLM in Fig. 2 ). Both sets of models were computed for masses below 0.1 M . The transition between VLMs and BDs in these models occurs for a mass of $0.07 M . For illustration purposes we have included in the figures a few mass values from the models (labels to the right correspond to the 0.1 Gyr isochrones, those to the left to the 5.0 Gyr isochrones). Note that the most massive BDs (0.07 M ) have M R $ 13:6 and M J $ 9:8 for an age of 0.1 Gyr. The same massive BDs fade to M R $ 22:1 and M J $ 15:2 for an age of 5.0 Gyr.
We also present isochrones for 4.5 Gyr solar-metallicity RDs, from models by Baraffe et al. (1998) (Fig. 2, thick solid lines) . These isochrones also extend to very low masses, but in order to avoid misleading comparisons with the VLM /BD isochrones, in Figure 3 we have plotted them just to a lower mass limit of 0.1 M . The reason for this was that, although both sets of isochrones are from the same group of authors, they are not strictly comparable due to differences in the physics of the models. The models by Chabrier et al. (2000) are supposed to supersede those by Baraffe et al. (1998) . To illustrate the effects of age and metallicity on the Baraffe et al. (1998) RD isochrones we have also superposed a 10 Myr solar-metallicity RD isochrone (dotdashed line) and a 4.5 Gyr Population II abundance RD isochrone (dashed line). Numbers for individual stars in Figure 2 (and also in Figs. 3 and 4 ; see below) are those from Table 1 . The bottom panel combines I-band data from our survey with J-band data from 2MASS. We have superposed two sets of solar-metallicity (Z ¼ 0:019; ½Fe/H ¼ 0) isochrones for VLMs and BDs from models by Chabrier et al. (2000) . The thin solid line is for 0.1 Gyr objects ( VLM+BD), and the dotted line is for 5.0 Gyr objects ( VLM ). For illustration purposes we have included a few mass values from the models in the figures (mass labels to the right correspond to the 0.1 Gyr isochrones; those to the left correspond to the 5.0 Gyr isochrones). We also present isochrones for 4.5 Gyr solar-metallicity (thick solid lines), 10 Myr solar-metallicity (dot-dashed lines), and 4.5 Gyr Population II abundance (dashed lines) RDs, all from models by Baraffe et al. (1998) . See text for details. The numbers on some points correspond to those given in Table 1 . Stars labeled are discussed in the text.
With the exceptions of DENIS 0255À4700 ( No. 32) and 2MASS 1507À1627 (No. 3), the position of the fainter subset of our sample in the CMDs is more consistent with the 0.1 Gyr VLM+BD isochrone. Although this might seem to imply that we have a large sample of BDs, it should be kept in mind that such a straightforward interpretation must be taken with caution because it is difficult from CMDs alone to distinguish young BDs from solar-age VLMs. If the isochrones shown for 5.0 Gyr VLMs are systematically too faint, then most of our targets would be normal stars, as we suspect. It is of course also possible that the photometry may be affected by unknown systematic effects.
Save for two objects, IC 4756-Ref6 (No. 39) and LHS 1749-Ref4 (No.8), which are discussed below, our CMDs show no unusual features. Abundance and/or age variations can explain well the overall dispersion around the RD 4.5 Gyr solar-metallicity isochrone. Of the four stars that lie below the RD main sequence in the M J versus I À J CMD, LHS 360 (No.27), LHS 3141AB (No. 34), LHS 3451A (No. 41), and LHS 3451B (No. 42), only LHS 360 is clearly located in the SD domain in the M R versus R À I CMD and has indeed been positively identified as a M0.0 VI SD by L06 (see Table 1 ). LHS 3141AB is blended at the scale of the available photometry, so its position in the CMDs and in the CoCoD must be interpreted with caution.
A look at Table 7 , which gives tangential velocities (v tan ) for all targets with trigonometric parallaxes-along with other derived properties, including their distances and their M R and M J absolute magnitudes-shows that LHS 360 has a very high v tan , also indicative of its Population II nature. Accounting for errors in the parallax and the proper motion, the 1 range for its tangential velocity turns out to be v tan ¼ 524:4 þ202:5 À115:0 km s À1 . This Table 1 . Objects with available trigonometric parallax are depicted by circles; those without, by dots (i.e., by their error bars). The error bars represent the square root of the corresponding magnitude errors added in quadrature. The numbers given on some points correspond to those given in Table 1 . Stars labeled are discussed in the text.
value is actually quite close to the escape velocity from the solar neighborhood of approximately 620 km s À1 (Binney & Merrifield 1998) . A tentative radial velocity consistent with an absolute value smaller than 30 km s À1 was determined from low-resolution spectroscopy (L06) by means of the three Ca triplet lines at 8500 8.
In Figure 3 we present an M K S versus I À K S CMD, constructed by combining data from various sources, which illustrates the position of our targets with available trigonometric parallax ( filled circles) in relation to the RECONS sample of nearby stars (open circles; Henry et al. 2004) and to the Gizis (1997) sample of SDs with ! 1B0 yr À1 (open squares). The solid line is an empirical fit tracing the main sequence, and the dashed vertical lines indicate the valid limits of this fit. Examination of this figure shows that the four objects discussed in the above paragraphs are located in or close to the SD domain (as defined by the Gizis sample). We lack spectra for LHS 3451A and LHS 3451B, but they can be considered as SD candidates. The positions of IC 4756-Ref6 and LHS 1749-Ref4 in this diagram again suggest extreme properties. Two stars are seen to lie clearly above the main sequence: 2MASS 0952À1924 (No. 15) and, to a lesser extent, 2MASS 2206À2047 (No. 48). A comparison of their true (trigonometric) distances (29.5 and 26.7 pc, respectively; see Table 7 ) with their photometric distances calculated using the H04 relationships (18.1 pc and 18.9 pc, respectively; not included in Table 6 ), in the sense of D phot minus D true , gives a large negative percentage difference ($39% and $29%, respectively) that, considering that both stars are confirmed main-sequence dwarfs, suggests that they may be unresolved multiples (a significant light contribution from an unknown secondary leads to an underestimation of D phot ). Interestingly (see Fig. 2 ), 2MASS 0952À1924 is clearly detached from the main sequence only in the M J versus I À J CMD. On the other hand, 2MASS 2206À2047 is clearly detached only in the M R versus R À I CMD.
In Figure 4 we present a CoCoD constructed combining our RI data with J-band data from 2MASS (other color-color combinations we tested did not show significant differences). For completeness we have superposed isochrones with the same properties as those used in the CMDs. It should be noted that, in contrast to our CMDs, in the CoCoD we have plotted all stars included in Table 1 . Objects with available trigonometric parallax are depicted by circles; those without, by dots (i.e., by their error bars). The error bars represent the square root of the corresponding magnitude errors added in quadrature.
It Herzog et al. (1975) , seems to be an early-type mainsequence star.
The facts presented here, in combination with the data presented by Reid & Gizis (2005) for extreme subdwarfs (eSDs), leads us to believe that IC 4756-Ref6 and LHS 1749-Ref 4 could be eSDs. If this is indeed the case, they would be among the most extreme cases of SDs known. Because these two objects were identified serendipitously, they were not targeted by the spectroscopic survey of L06, but we expect to obtain spectra for them in the near future. Please note that, on account of their very small v tan , they escaped a proper-motion-limited selection in the field of IC 4756 and LHS 1749.
We would finally like to draw attention to the few objects (most notably DENIS 1441À0945 [No. 30] , for which we lack a trigonometric parallax) that are greatly detached from the color-color locus. Careful examination of the photometric data available for them suggests that in some cases the declared photometric errors alone cannot account for their position in the CoCoD. This leads us to believe that variability effects are partially responsible for the scatter. It should be noted that LHS 189/190 (Nos 5 and 6) and DENIS 1228À1547 (No. 24) are double systems, blended at the scale of the available photometry, so their position in the CoCoD cannot be interpreted directly.
CONCLUSIONS
We summarize here the main conclusions of this work. possible to carry out trigonometric parallax observations. Thirteen seem to lie at distances less than 25 pc and therefore are of interest to nearby star studies. 6. Our color-magnitude and color-color diagrams, in combination with theoretical isochrones, have aided in identifying the nature of most of our targets. We have in this way discovered one new (spectroscopically confirmed) SD and two suspected eSDs that could be among the most extreme cases of these objects. We have also discovered several very low mass stars, a few of which could be BDs.
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